The new thiopyrano [2,3-b]pyridines 4-9 could be synthesized from the nicotinonitrile derivative 1. The cytotoxicity activity of the selected compounds 5, 6 and 8 was tested against MCF-7 and HCT-116 cell lines. The compound 5 (TP 5 ) exhibited significant inhibitory activity and displayed the most potent activity, more than 6 and 8. The compound 5 with potent inhibitory activity in tumor growth inhibition would be a potential anticancer agent. In the light of this result, the labeled 125 I-compound 5 ( 125 I-TP 5 ) was prepared and its cytotoxicity against ascites tumor in mice has been evaluated. The results show that compound 5 (TP 5 ) may be potentially used as a radiopharmaceutical for tumor diagnosis when labeled with 125 I.
Introduction
Cancer is one of the main leading causes of death in both developing and developed countries. 1 Cancer treatment has been a major research and development effort in academia and the pharmaceutical industry for numerous years. 2, 3 Despite the fact that there is a large amount of information available dealing with the clinical aspects of cancer chemotherapy, there was a clear requirement for an updated treatment from the point of view of medicinal chemistry and drug design. 4 Another major goal for developing new anticancer agents is to overcome cancer resistance to drug treatment, which has made many of the currently available chemotherapeutic agents ineffective. 5 The pyridine nucleus is an integral part of anti-inflammatory and anticancer agents. 6, 7 Some of 4-oxothiopyrano [2,3-b] pyridines were reported as potential antihypertensive agents. 8, 9 α,β-Unsaturated compounds have also exhibited excellent antitumor, anti-inflammatory, antimalarial and other pharmacological effects. [10] [11] [12] [13] In recent years, the synthesis and antifungal activities of 3-substituted methylene-4-oxothiopyrano [2,3-b] pyridines were published. 14, 15 A number of the spiropyrazolo-3,3'-thiopyrano [2,3-b] pyridines and new tetra-and penta-heterocycles, which could be obtained by treating 3-(N,N-dimethylamino) methylene derivatives with nitrilimines and aminoazoles, respectively, showed high antifungal and anti-bacterial activities. 15 Motivated by the above literature observations and our own previous reports, [16] [17] [18] herein we describe the use of the 4,6-dimethylnicotinonitrile-2-thiol (1) for the synthesis of thiopyranopyridine heterocyclic ring systems (Schemes 1-3) to investigate their antitumor activities. In addition, we were able to perform the iodine labeling of the new compound 5 using NBS as an oxidizing agent and examined the factors affecting the labeling yield. Bio-distribution of the labeled compound in normal and ascites bearing mice was also studied.
Experimental

1. Synthesis Procedures of the New Compounds
Synthetic Procedure for Ethyl 3,4-Dihydro-5,7-dimethyl-4-oxo-2H-thiopyrano[2,3-b]pyridine-3-carboxylate (3)
A solution of 2 (2.64 g, 0.01 mol) in THF (25 mL) was added dropwise to sodium hydride (1.2 g, 60%, 0.03 mol) in THF (50 mL) during 30 min with stirring under nitrogen at room temperature. The reaction mixture was heated under reflux for 6 h and left to cool to room temperature. After cooling in an ice bath, absolute ethanol (10 mL) was dropwise added and then cold water (50 mL). Af-ter neutralization, to the mixture diluted HCl (50 %) was added, it was extracted with dichloromethane (3 × 50 mL). The organic layer was dried over anhydrous sodium sulfate, filtered off and the solvent was removed in vacuum. The solid residue was triturated with water and the precipitate formed was filtered, dried and recrystallized from ethanol to give title compound 3 (1.9 g, 72%).
Yellowish powder; mp 80-81 °C; IR (KBr): ν/cm -1 1714.3 and 1666.2 (2 × C=O). 1 
Synthetic Procedure for 2,3-Dihydro-5,7-dimethylthiopyrano[2,3-b]pyridin-4-one (4)
A solution of β-ketoester 3 (1.25 g, 0.005 mol) in acetic acid (20 mL) and conc. HCl (10 mL) was heated under reflux for 4 h. After cooling to room temperature, the mixture was poured into cold water and solid formed was filtered off. This solid was left to dry and recrystallized from methanol to give the pure product 4 (0.7 g, 80% 
Synthetic Procedure for Ethyl 2-(3,4-Dihydro-5,7-dimethyl-4-oxo-2H-thiopyrano[2,3-b]pyridin-3-yl)-2-oxoacetate (5)
A mixture of thiopyranopyridin-4-one 4 (1.93 g, 0.01 mol) with diethyl oxalate (1 mL) in ethanol (20 mL) in the presence of sodium ethoxide was heated with stirring for 3 h. After cooling, the reaction mixture was poured into ice-cold water, acidified with dil. HCl. The formed precipitate was filtered off, dried and recrystallized from aqueous ethanol to give compound 5 (2.37 g, 81% 
Synthetic Procedure for 5 ' ,7 ' -Dimethyl-2 ' ,3'-dihydrospiro[imidazolidine-4,4'-thiopyrano[2,3-b]pyridine]-2,5-dione (6)
A mixture of compound 4 (1.93 g, 0.01 mol), potassium cyanide (0.975 g, 0.015 mol) and ammonium carbonate (0.5 g) was dissolved in 30 mL of water -ethanol (2:1) solution. The reaction mixture was heated under reflux at 60 °C for 48 h. The reaction mixture was kept in refrigerator overnight. The formed precipitate was filtered off, dried and recrystallized from aqueous ethanol to give compound 6 (2.26 g, 86% 
Synthetic Procedure for (Z)-3-((Dimethylamino)methylene)-2,3-dihydro-5,7-dimethylthiopyrano[2,3-b]pyridine-4-one (7)
A mixture of precursor 4 (1.93 g, 0.01 mol) with DMFDMA (1 mL) in dioxane (20 mL) in the presence of freshly prepared sodium ethoxide (0.23 g in 0.66 mL of absolute ethanol) was heated with stirring for 3 h. After cooling to room temperature, the reaction mixture was poured into ice-cold water then the formed precipitate was filtered off, dried and recrystallized from aqueous ethanol to give compound 7 (1.9 g, 77% 
Synthetic Procedure for (Z)-3-(Ethoxymethylene)-2,3-dihydro-5,7-dimethylthiopyrano[2,3-b]pyridine-4-one (8)
A mixture of compound 4 (1.93 g, 0.01 mol) with triethyl orthoformate (1 mL) in DMF (20 mL) was heated with stirring for 3 h in the presence of piperdine as the catalyst. The reaction mixture was left overnight at room temperature, poured into ice-cold water and acidified with dil. HCl. The formed precipitate was filtered off, dried and recrystallized from aqueous ethanol to give compound 8 ( 
Synthetic Procedure for 2,7,9-Trimethyl-2,4-dihydropyrazolo[3',4':4,5]thiopyrano[2,3-b]pyridine (9)
A mixture of 7 (2.48 g, 0.01 mol) and/or 8 (2.49 g, 0.01 mol) with methylhydrazine (0.46g, 2 mL, 0.01 mol) in DMF (20 mL) was stirred for 1 h. The reaction mixture was heated under reflux for 4 h. The reaction mixture was left to cool to room temperature and poured into ice-cold water. The formed precipitate was filtered off, dried and recrystallized from ethanol to give compound 9 (1.57 g, 68% 
Cytotoxic Activity
1. Determination of the Anticancer Activity
Measurement of Potential Cytotoxicity:
The potential cytotoxicity of the tested compounds was evaluated using the MTT assay. The cell lines were plated in 96-multiwell plates (10 4 cells/well) for 24 h before treatment with the prepared compounds to allow the attachment of cells to the wall of the plate. The tested compounds were dissolved in dimethyl sulphoxide (DMSO) and diluted 1000-fold in the assay. Different concentrations of the tested compound were added to the cell monolayer; triplicate wells were prepared for each individual dose. Monolayer cells were incubated with the compounds for 48 h at 37 °C, in atmosphere of 5% CO 2 . After 48 h, cells were fixed, washed and stained for 30 min with 0.4% (wt/vol) Sulfo-Rhodamine-B stain (SRB). The excess stain was washed with 1% acetic acid and attached stain was recovered with Tris EDTA buffer. The color intensity was measured in an ELISA reader. The relation between cell viability and drug concentration was plotted to get the survival curve of tumor cell line and the IC 50 was calculated. The relation between cell viability, inhibitory effect and drug concentration is shown in Tables 1 and 2.
The Cytotoxicity of 125 I-Compound 5 (Synthesis of 125 I-TP 5 )
Materials. NBS (N-bromosuccinimide) used as oxidizing agent, Aldrich chemical company, Germany. Sodium metabisulfite (Na 2 S 2 O 5 ): molar mass 190.107 g/mol, The British drug house (BDH) LTD, England. Chloroform (CHCl 3 ): molar mass 119.38 g/mol, Merck, Darmstadt, Germany. Sodium chloride (NaCl): molar mass 58.44 g/ mol, Adwic, Egypt. Ammonium hydroxide (NH 4 OH): 98%, Riedel-De Haen Ag., Seelze (Germany). Ethanol (97%) the British Drug House (BDH) Chemicals LTD, England.
Animals. Female Swiss Albino mice weighing 20-25 g were purchased from the Institute of Eye Research, Cairo, Egypt. The environmental and nutritional conditions were kept constant throughout the experimental period. The mice were kept at room temperature (22 ± 2 °C) with a 12 h on/off light schedule. Female mice were used in this study because their susceptibility to Ehrlich ascites carcinoma was higher than that of the male mice. 19 Animals were kept with free access to food and water throughout the experiment.
EAC: (Ehrlich ascites carcinoma) cells were obtained from Egyptian national cancer institute, Cairo University. The line was transplanted in mice by intraperitoneal injection of cells derived EAC bearing mice after 10 days post inoculation. The cells were injected intraperitoneally to produce ascites (liquid tumor) in the peritoneal cavity and intramuscularly in the right leg to produce solid tumor and leaving the left leg as control. 20 Radioactive Materials: Sodium iodide (Na 125 I) was delivered from Institute of Isotopes Co., Ltd as a carrier free and reluctant free solution, Budapest, Hungary.
Synthetic Procedure for Labeling of Compound 5 (TP 5 ) Using Na 125 I. The 125 I-TP 5 was synthesized according to the following procedure: 200 µL of compound 5 solution (1 mg in 1 mL ethanol) in amber colored V-shaped bottom reaction vial. Then, 100 µL of freshly prepared NBS solution (1 mg in 1 mL ethanol) was added. Then, 10 µL of 125 I (3.7 MBq) was added to the reaction mixture. The pH of the reaction mixture was adjusted to pH 3. The reaction mixture was shaken by electric vortex and left at ambient temperature (25 ± 1 o C) for 15 min, after that 20 µL of saturated sodium metabisulphite solution (30 mg/ mL, H 2 O w/v) was added to inhibit the oxidation of the radioiodide. 21 Ascending Paper Chromatography: On Whatman paper No. 1 sheet (1.5 cm width and 14 cm length), 2 μL of the reaction mixture was placed 2.5 cm above the lower edge. For development a fresh mixture of solvent (chloroform, methanol) in a ratio of 9:1 (v/v) was used as the mobile phase. After complete development, the paper sheet was removed, dried and cut into strips. Each strip (1 cm width) was counted in a well type γ-counter where radio iodide (I -) remained near the origin (R f = 0-0.1), while the 125 I-TP 5 moved with the solvent front (R f = 0.8).
Paper Electrophoresis: On Whatman No. 1 paper sheet (1.5 cm width and 48 cm length), 1-2 μL of the reaction mixture was placed 10 cm away from the cathode. Electrophoresis was carried out for 1.5 h at voltage of 300 V using phosphate buffer (0.5 M) as electrolytes source solution. After complete development, the paper was removed, dried, and cut into strips. Each strip (1 cm width) was counted in a well type γ-counter. 22 Free radioiodide and 125 I-TP 5 moved to different distances away from the spotting point towards the anode depending on the charge and the molecular weight of each one (distance from spotting point = 14 and 2 cm, respectively) as shown in Figure 1 . 
Factors Affecting the Labeling Yield:
In-vitro Stability of the 125 I-TP 5 . The reaction mixture was prepared at the conditions, which gave the highest radiochemical yield. The mixture was left at ambient temperature and 1-2 μL samples were taken at different time intervals ranged from 1 up to 24 h. Paper chromatography and electrophoresis was used to determine the in vitro stability of the labeled 125 I-TP 5 .
Bio-Distribution Study: Tumor Transplantation in Mice. Ehrlich ascites carcinoma cells (EAC) were one of the excellent models for studying the biological behavior of malignant tumors and drugs assumed to produce effect at these sites. A line of EAC cells was maintained in female Swiss albino mice through weekly IP transplantation of 2.0 × 10 6 tumor cells per mouse. EAC cells were obtained by needle aspiration with aseptic condition. The ascetic fluid was diluted with sterile saline so that 0.1 mL contained 2.0 × 10 6 cells counted microscopically using a haemocytometer. Thus, 0.2 mL solution was then injected intraperitoneally to produce ascites and intramuscularly in the right thigh to produce solid tumor. 23 General Procedure for Bio-Distribution of the 125 I-TP 5 in Ascites Bearing Mice. This experiment was carried out using 24 ascites bearing mice. The mice were injected with 0.2 mL (70 KBq) 125 I-TP 5 in the tail vein and then divided to 4 groups, 6 mice each. The mice were kept in metabolic cages for the recommended times (15, 30, 60 or 180 min) after injection of labeled drug. Mice were sacrificed by cervical dislocation at various time intervals. Organs and tissues of interest were removed, weighted and counted for its uptake of activity. The counting tubes con-Sofan et al.: Synthesis, Labeling and Biological Evolution ... tained a standard equivalent to 100% percent of the injected dose, were assayed in gamma counter and the results were calculated as percentages of injected dose (ID) per gram tissue or organ. 24 The weights of blood, bone and muscles were assumed to be 7, 10 and 40 percent of the total body weight, respectively. Ascites were withdrawn using 20 cm plastic syringe, collected, weighted and counted.
General Procedure for Bio-Distribution of the 125 I-TP 5 in Solid Tumor Bearing Mice. This experiment was carried out using 24 solid tumor bearing mice. Same procedures were done as in ascites bearing mice. In addition tumor muscle was removed and counted for its uptake of activity and compared with that of normal muscle.
Result and Discussion
1. Chemistry
The key step in this trial to explore an anticancer drug is the synthesis of 5,7-dimethyl-4-oxothiopyrano[3,4-b]pyridine (4) from 2-mercapto-4,6-dimethylnicotinonitrile (1). Thus, refluxing of the starting material 1 with ethyl 3-bromopropanoate in DMF as a solvent and sodium carbonate afforded the S-alkylated derivative 2. The IR spectrum of 2 revealed the presence of the absorption bands for CN and ester's CO functional groups at 2215.81 and 1727.91 cm -1 , respectively. While its 1 H NMR indicated the presence of ethyl ester protons at δ 1.29 and 4.18 ppm and the propyl protons at δ 2.82 and 3.50 ppm. Cyclization of 2 by sodium hydride in tetrahydrofuran as a solvent, followed by an acidic hydrolysis for the imine intermediate produced the corresponding thiopyrano[2,3-b] pyridine 3 in quantitative yield. The 1 H NMR spectrum data for compound 3 declared the presence of ethyl ester protons at δ 1.30 and 4.28 ppm. Its IR spectrum also showed the presence of the absorption bands due to the ester and cyclic ketonic carbonyl groups at 1714.3 and 1666.2 cm -1 , respectively. The acidic hydrolysis of 3 led to the formation of the cyclic ketone 4 as a target precursor to synthesize the new thiopyranopyridines of pharmaceutical interest. The IR spectrum of 4 indicated the disappearance of the ester's CO group, while 1 H NMR showed the absence of ester's ethyl group and appearance of the signal of protons of CH 2 -3 group at δ 3.01 ppm (Scheme 1).
In turn, the precursor 4 was treated with diethyl oxalate under Clasien reaction conditions to produce the corresponding ethyl 4-oxalothiopyranopyridine derivative 5. The IR spectrum indicated the absorption band of the oxalo-carbonyls at 1714.3 cm -1 as a broad band and 1 H NMR spectrum revealed the signals of the ethyl protons at δ 1.29 and 4.29 ppm. Also, the compound 4 was reacted with potassium cyanide and ammonium carbonate in ethanol under standard conditions of Bucherer-Bergs reaction to get the 5' ,7'-dimethyl-2' ,3'-dihydrospiro[imidazolidine-4,4'-thiopyrano[2,3-b]pyridine]-2,5-dione (6) . The IR spectrum of 6 revealed the presence of the absorption bands of NH and CO groups at 3414.3 and 1666.2 cm -1 . Its 1 H NMR spectrum indicated the presence of the protons signals of the two NH groups at δ 6.69 and 13.80 ppm (Scheme 2). 
2. Cytotoxicity Evaluation against the MCF-7 and HCT-116 Cell Lines
Three selected new compounds 5, 6 and 8 were tested for cytotoxic activity against the MCF-7 (Breast Carci-noma Cell Line) and HCT-116 (Colon Carcinoma Cell line) in the Regional Centre for Mycology and Biotechnology, Al-Azher University (Egypt). All new compounds tested were dissolved in DMSO in different concentrations (Tables 1 and 2 ).
The compound 5 showed a dramatic inhibitory effect on the growth of MCF-7 cell line and IC 50 was 3.45 ± 0.2 μg/mL. Such inhibitory effect was a dose-dependent manner. The same effect was reported when such compound was tested for its ability to inhibit the growth of HCT-116 cell line with IC 50 13.2 ± 0.9 μg/mL. The compound 6 displayed moderately potent toxicity against both MCF-7 and HCT-116 cell lines. Its IC 50 values were 29.43 ± 1.1 and 44.1 ± 1.8 μg/mL, respectively. The inhibitory activities of compound 8 against MCF-7 and HCT-116 cell lines were detected under the experimental conditions with IC 50 235 ± 8.9 and IC 50 305 ± 9.2 μg/mL, respectively and showed low potent toxicity against the two cell lines.
The data indicated to the fact that the compound 5 with potent inhibitory activity in tumor growth inhibition would be a potential anticancer agent. The compound 6 has more potent toxicity against both MCF-7 and Scheme 3. Synthesis of compounds 7-9. 
HCT-116 cell lines when compared to compound 8.
It seems appropriate to further study the compound 6 in vivo and in vitro using different cancer cell lines.
The Cytotoxicity Evaluation of the Compound 5 (TP 5 ) Labeled with 125 I (Synthesis of 125 I-TP 5 )
In the light of the above results of cytotoxicity of compounds 5, 6 and 8 it was interesting for us to radiolabel the ethyl 2-(5,7-dimethyl-4-oxo-3,4-dihydro-2H-thiopyrano[2,3-b]pyridin-3-yl)-2-oxoacetate (5) and evaluate the cytotoxicity of the produced labeled compound against ascites tumor in mice to complete the aim of this study for exploring a new antitumor drug. Thus, the 125 I-compound 5 ( 125 I-TP 5 ) was synthesized by direct electrophilic substitution with Na 125 I under oxidative conditions in the presence of NBS. The radiochemical yield of 125 I-TP 5 was determined using paper chromatography and electrophoresis. The influence of different factors on the labeling yield, such as the substrate content, NBS content, pH, reaction time and reaction temperature must be determined. Each factor was optimized by the trial and error method. Bio-distribution of the 125 I-TP 5 in normal and ascites bearing mice was also studied.
Results of the Synthesis of 125 I-TP 5
Effect of substrate amount on the labeling yield of 125 I-TP 5 using NBS as oxidizing agent at pH 3 was studied and the results are shown in Table 3 . The results showed that the radiochemical yield of 125 I-TP 5 was low (45.5%) at small substrate amount (10 µg) and reached to maximum labeling value (87.9%) at 75 µg of compound 5. At substrate amounts higher than the optimum amounts, the labeling yield reached plateau. This may be attributed to the fact that the yield reaches the saturation value because the entire generated iodonium ions [I + ] in the reaction were captured at concentration of 0.5 mg. 25 (Table 4 ). Radioiodination of compound 5 has been performed by using NBS as a mild oxidizing agent to transform iodide (I -) to iodinium ion (I + ), which allows a spontaneous electrophilic substitution on aromatic ring. 26 At low NBS amount (5 µg), the radiochemical yield of 125 I-TP 5 was 53.5%. Low labeling yield was noted at a low NBS concentration apparently because of incomplete oxidation of iodide to iodonium ions. 25 A high radiochemical yield of 87.5% was achieved by increasing the amount of NBS to 50 µg. The Values represent the mean ± SEM, n = 6 * Significantly different from the initial values using unpaired student's t-test (P<0.05) † Significantly different from the previous values using unpaired student's t-test (P<0.05). Values represent the mean ± SEM, n = 6 * Significantly different from the initial values using student's t-test (P<0.05). † Significantly different from the previous values using student's t-test (P<0.05).
Effect of the oxidizing agent amount
NBS amount above the maximum labeling value led to decrease in the radiochemical yield. This may be due to the formation of undesirable oxidative by-products via process such as bromination, 27 polymerization and denaturation of this compound. The formation of these impurities may be attributed to the reactivity and quantity of NBS. 28 Consequently, the use of optimum concentration of NBS is highly recommended in order to avoid the formation of by-products and to obtain high yield and purity. Effect of pH. The nature of active oxidizing species of NBS depends on the pH of the medium and the reaction condition. 29 The influence of pH of the reaction mixture on the radiochemical yield of 125 I-TP 5 is shown in Table 5 . Values represent the mean ± SEM, n = 6 * Significantly different from the initial values using unpaired student's t-test (P<0.05) † Significantly different from the previous values using unpaired student's t-test (P < 0.05) Values represent the mean ± SEM, n = 6 * Significantly different from the initial values using unpaired student's t-test (P<0.05) Values represent the mean ± SEM, n = 6 * Significantly different from the initial values using unpaired student's t-test (P < 0.05) Effect of reaction time. The labeling yield is strongly dependent on reaction time in the range from 1 to 60 min. 30 It is clear from Table 6 that the radiochemical yield of 125 I-TP 5 is significantly increased by increasing the reaction time from 1 to 15 min, at which maximum radiochemical yield obtained (87.5%) and was constant till 15 min. Increasing the reaction time beyond 15 min caused slight decrease in the radiochemical yield and this may be due to exposing the substrate to highly reactive NBS for long reaction time which can result in oxidative side reactions.
In-vitro stability of 125 I-TP 5 . It was observed that 125 I-TP 5 was stable for at least 3 h and the stability was decreased by time to reach 75.2% at 12 h post labeling (Table 7). Effect of reaction temperature. The labeling yield was optimal (87.5%) at ambient temperature, 25 °C and decreased by increasing temperature and this is may be due to the thermal decomposition of the 125 I-TP 5 . 31 Biodistribution of 125 I-TP 5 in normal mice. As cleared from Table 9 , biodistribution study in mice showed that 125 I-TP 5 was distributed rapidly in blood, liver, intestine and kidney at 15 min post injection. After 30 min, 125 I-TP 5 uptake was significantly decreased in organs like blood. However, 125 I-TP 5 uptake was significantly increased in liver, kidney and intestine after 30 min. At 60 and 180 min post injection, the majority of tissues showed significant decrease in 125 I-TP 5 uptake. Thyroid gland showed significant increase in 125 I-TP 5 uptake at 6 and 180 min post injection.
Biodistribution of 125 I-TP 5 in ascites bearing mice.
The sites of greatest uptake of 125 I-TP 5 after 15 min post injection were the blood, liver, kidney and intestine (16%, 9.6%, 6% and 4.1%), respectively. Table 10 shows that the accumulation of 125 I-TP 5 was low in spleen, thyroid, bone and muscle at 15 min post injection. The uptake of 125 I-TP 5 in ascetic fluid was rapidly taking place as each mL of ascetic fluid received 3.5% of total activity. The uptake of ascetic fluid/mL was significantly increased at 30 and 60 min and reached 5.7% and 7.6%, respectively. Thyroid uptake was increased by time post injection mainly due to in vivo deiodination of 125 I-TP 5 . 32 Urine uptake of 125 I-TP 5 increased with time, which confirms its excretion through renal pathway. Biodistribution of 125 I-TP 5 in solid tumor bearing mice. Table 11 shows the biodistribution of 125 I-TP 5 in important body organs and fluids in the solid tumor mice models at 15, 30, 60 and 180 min post injection. The amount of accumulated activity in left thigh tumor tissue was 3.1, 8.1, 9.9 and 8.1% at 15, 30, 60 and 180 min post injection, respectively. The maximum solid tumor uptake observed after 60 min post injection of 125 I-TP 5 . Excretion of 125 I-TP 5 goes mainly through the kidney. The compound has shown that the decline of 125 I-TP 5 is slow from tumor site, which may be due to its interaction with DNA of tumor cells. These results showed that TP 5 may be potentially used as a radiopharmaceutical for tumor diagnosis when labeled with 125 I.
Conclusions
Trying to get a new anticancer drug, the thiopyrano[2,3-b]pyridine derivatives 4-9 were prepared starting from 2-mercapto-4,6-dimethylnicotinonitrile (1). The cytotoxicity activity of compounds 5, 6 and 8 was tested against MCF-7 and HCT-116 cell lines. The compound 5 showed dramatic effects against MCF-7 and HCT-116 cell lines, much better than 6 and 8. The compound 5 with potent inhibitory activity in tumor growth inhibition would be a potential anticancer agent. The incorporation of an Auger emitter ( 125 I) into a tumor site was achieved by labeling of the compound 5 (TP 5 ) with 125 I. The appropriate conditions for synthesis of 125 I-TP 5 (87.5 % yield) are as follows: 75 μg of TP 5 as substrate, 50 μg of NBS as oxidizing agent, pH 4, room temperature, 15 min. High incorporation of 125 I-TP 5 in tumor sites (ascites tumor) facilitates tumor imaging. 125 I-TP 5 is convenient to transport 125 I to the nucleus of tumor cells. The decline of 125 I-TP 5 is slow from the tumor site and its excretion has been confirmed to go mainly through the renal pathway. The results showed that compound 5 (TP 5 ) may be potentially used as a radiopharmaceutical for tumor diagnosis when labeled with 125 I.
